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Fig. 7. Carrier lifetime measurements at T= 77 K on a 1-uym-thick InAsgsSbo, layer grown on an AlGalnSb
buffer on a GaSb substrate. The PL. responses and fits are presented for continuous wave excitation power
levels of 0.8, 1, 1.4, 3 and 5 mW from bottom to top, respectively. The PL was excited at the wavelength of
1.31 um, and the excitation area was 2x10” cm® FWHM (left). The reciprocal carrier lifetime is plotted versus
continuous—wave excitation power density (right). A schematic band diagram of the InAsSb heterustructure
used for carrier lifetime measurements is shown in the inset.
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Conclusion

In summary, we conclude that growing compositionally graded buffers (Ga(Al)InSb on
GaSb substrates) with a strained but unrelaxed top layer allows the fabrication of bulk
InAs,,Sb, layers (0.5~1.5 um thick). These films have characteristics that are promising
for the development of IR detectors operating within the spectral range from 5 to 12 ym.
The critical element of the technology is the control of the in-plane lattice constant of the
topmost section of the buffer. The in-plane lattice constant of this layer must be equal to
the lattice constant of InAs, Sb, with given x. The unrelaxed InAs;,Sb, epitaxial layers
grown on top of such buffers demonstrated photoluminescence in the spectral range from
5.2 to 9.4 um within the temperature range of 77~150 K. The carrier lifetime of 250 ns
was obtained at T =77 K for structure consisting InAsggSbg ; epi-layers.
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